In this work we give detail consideration of the possible scenario of evolution of isolated neutron stars (INSs) and determine some characteristics of X-ray pulsars from their spin period evolution.
Introduction
Isolated neutron stars (INSs) which are not observable as radiopulsars became recently to attract much interest. Treves & Colpi (1991) suggested that INSs accreting from interstellar medium (ISM) can be observed in UV and X-rays by ROSAT and several of them were observed.
For main-sequence stars there are two the most important parameters which are needed for description of their evolution: the mass and the age. For NSs there are also two important parameters: the period and the gravimagnetic parameter,y .
The gravimagnetic parameter was firstly introduced by Davis & Pringle (1981) as:
There are four possible states of a NS in low density plasma: E (Ejector), P (Propeller), A (Accretor) and G (georotator), depending on relations between four characteristic radii: R l , radius of the light cylinder, R st , stop radius ,
)-radius of gravitational capture and R c = (
1/3 -radius of corotation.
As the result we have two critical periods: P E and P A , separating different stages of NS. If P < P E we have Ejector , if P E < P < P A we have the Propeller stage and if P > P A and R st < R G -the Accretor stage. In some cases it may be P > P A but R st > R G and accretion is not possible because Geo-like magnitosphere is formed.
Usially a track of a NS can be represented as a monotonic spin-down, consequantly passing through three stages:
The stage of Georotator can take place if:
On the Fig.1 we present examples of the NS evolutional tracks. In this poster we show some results, concerning periods of NSs, their evolution, determination of the stellar wind velocities in X-ray pulsars and INSs. Mostly we are based on three our articles (Popov 1994, Lipunov and Popov 1995a ,b) 2 2 The Spindown theorem.
The equation of evolution of INSs can be represented in the form of the spindown equation (Lipunov 1982) :
where k t -dimensionless factor, R t -the scale of the interaction between the magnetic field of the NS and surrounding plasma.
For the next consideration we proposed some kind of astrophysical theorem from the general point of view.
THE SPINDOWN THEOREM. The duration of the Propeller stage under all other constant conditions is smaller than duration of the Ejector stage:
Arguments. I). For the most investigated propeller regimes the spin-down coefficient, k t , slowly depends on the spin frequency, ω, and as result the duration time of the Propeller stage is determined by the initial (not final, as for Ejector) period of the NS! II). The interaction between the magnetic field of the NS and accreting plasma in each case is more effective than the interaction between the magnetic field and vacuum (magnito-dipole spin-down). Realy, we have the relation:
Because (R A /R l ) 3 is a very small parameter we can expect that β < 1, for a very large range of k t .
Conclusion.
If 1).and 2)
. are true then the duration of the Propeller stage is less or equal than the duration of the Ejector stage.
If we believe in the SPINDOWN THEOREM we conclude that after 10
yrs the INS in real interstellar medium comes to the Accretor regime. We have strong observational argument for the SPINDOWN THEOREM: the X-ray pulsar X Per is a very slowly rotating NS (period p=835 s) associated with young massive companion (age of companion ≈ 10 7 yrs) and has a very low accretion rate (about ≈ 10 13−14 g/s approching to interstellar medium). We can not understand the existance of this X-ray pulsar if the propeller mechanism is not effective! the turbulent velocity, v t , at the scale about R G we cannot give more precise results. We only illustrate that the old INSs can be accelarated by stochastic angular momentum from the turbulisated ISM. In this case we can see with equal probability spin-up and spin-down INSs! Spin-up and spin-down time can be estimated as:
Realy v t is a small fraction of the sound velocity, because in opposite case the energy of turbulence will dissipate in the form of shock waves. From observations it is well known that turbulence has a power spectrum:
(here l is the scale of the turbulent torque with turbulent velocity v t ), but exact value of α is unknown. Very often the turbulence spectra is represented in the form of the Kolmogorov spectrum:
where ǫ is a constant which characterises energy transfer. If we want to calculate v t on the scale of R G we must know v t on the characteristic scale. Turbulence is observed on scales 10 8 < l < 3 · 10 20 cm and for l = (50 − 150) pc v t is of order of 10 6 cm/s (Ruzmaikin et al 1988 
Accretion onto OINSs and periodic sources
We modeled accretion onto an INS from the interstellar medium in the case of spherical symmetry for different values of the magnetic field strength, ambient gas density and NS's mass. We tried to verify the idea that if the radius of corotation, R co , is less than the Alfven radius, R A , the shell will form around the INS and R A will decrease to R co and the periodic X-ray source will appear (see Colpi et al., 1993) .
Dependence of R A from t in our model coincides well with the analytic formula from Colpi et al.(1993) . The periodic sources with P from several minutes to several months can appear (see Popov 1994 ). 4 The 'Diffusion coefficients' and the stellar wind velocities for X-ray binaries.
Here we shall try to estimate the diffusion coefficients for selected systems (see section "Stochastic acceleration of INSs") and stellar wind velocities (see details in Lipunov & Popov, 1995a,b 30 sec,
where α -a fraction of the specific angular momentum of the Kepler orbit at the magnitospheric radius, A-noise level (see 
Values of D for four systems are shown in table 3. For characteristic time in the frequency space we can write:
We can give a physical interpretation for t char for wind-fed pulsars as a characteristic time of the momentum transfer:
These characteristic time scales are also shown in table 3. Now for D we can write:
As we see there is a strong dependence of D on v. So we can evaluate v (in this case it is the stellar wind velocity, v sw ):
Values of v sw are shown in table 3. Table 3 : 
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∆t, sec γ D, sec −3 v sw , km/s, v sw , km/s, t char , sec (v t = 0.1 · a s ) (v t = a s ) Vela X-1 1.5 · 10
